In vivo and in vitro studies on the effect of adrenocorticotropic hormone or cortisol on the pituitary response to gonadotropin releasing hormone.
Experiment I: Hyperadrenal states were induced in intact heifers (N = 3) or adrenalectomized (ADRX) heifers (N = 3) by constant infusion of ACTH (20.8 micrograms, 1-24 ACTH/h) or hydrocortisone succinate (HS) (30 mg/h), respectively. Control infusions consisted of the saline vehicle. All infusions began on Day 2 of a normal estrous cycle. Exogenous gonadotropin releasing hormone (GnRH) was given as a 100-micrograms bolus i.v. on Days 7, 9, and 11 (intact) or 5, 7, and 9 (ADRX) of the cycle. In intact heifers, the cumulative luteinizing hormone (LH) response was reduced (P less than 0.05) by the ACTH treatment. In ADRX heifers, the HS treatment did not alter the cumulative response but did alter the qualitative response with a time X treatment interaction (P less than 0.01). The LH response in the HS-ADRX animals had a slower onset and lower peak concentrations with a more prolonged response. Experiment II: Dispersed bovine pituitary cells were prepared and incubated at concentrations of 2 X 10(6) viable cells in 2.0 ml per dish. Cells were exposed to cortisol at concentrations of 0.01, 0.10, 0.21 and 1.03 X 10(-6) M for time periods of 8, 14, 20 or 26 h for basal LH secretion studies and 10, 16, 22 and 28 h for GnRH-stimulated LH secretion. Both dosage of cortisol and length of exposure had a depressing effect on basal LH release. The cortisol pretreatment also decreased (P less than 0.001) the LH release following addition of GnRH (8.5 X 10(-8) M) in cultures at all dosages and exposure times of cortisol. However, there was no decrease in LH or protein content of cells. These experiments indicate a direct action of cortisol on the pituitary gland to depress both basal and stimulated LH release.